Brain S-adenosylmethionine levels are severely decreased in Alzheimer's disease.
S-Adenosylmethionine is an essential ubiquitous metabolite central to many biochemical pathways, including transmethylation and polyamine biosynthesis. Reduced CSF S-adenosylmethionine levels in Alzheimer's disease have been reported; however, no information is available regarding the status of S-adenosylmethionine or S-adenosylmethionine-dependent methylation in the brain of patients with this disorder. S-Adenosylmethionine concentrations were measured in postmortem brain of 11 patients with Alzheimer's disease. We found decreased levels of S-adenosylmethionine (-67 to -85%) and its demethylated product S-adenosylhomocysteine (-56 to -79%) in all brain areas examined (cerebral cortical subdivisions, hippocampus, and putamen) as compared with matched controls (n = 14). S-Adenosylmethionine and S-adenosylhomocysteine levels were normal in occipital cortex of patients with idiopathic Parkinson's disease (n = 10), suggesting that the decreased S-adenosylmethionine levels in Alzheimer's disease are not simply a consequence of a chronic, neurodegenerative condition. Reduced S-adenosylmethionine levels could be due to excessive utilization in polyamine biosynthesis. The severe reduction in levels of this essential biochemical substrate would be expected to compromise seriously metabolism and brain function in patients with Alzheimer's disease and may provide the basis for the observations of improved cognition in some Alzheimer's patients following S-adenosylmethionine therapy.